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Description 



SYSTEMS AND METHODS FOR 
DETECTING BI-DIRECTIONAL PASSAGE 
OF AN OBJECT VIA AN ARTICULATED 
FLAG MEMBER ARRANGEMENT 

Background of the Invention 
Field of Invention 

[0001] This invention relates to systems and methods for detect- 
ing bi-directional passage of an object in a processing 
path by using an articulated member arrangement. 
Description of Related Art 

[0002] The sensor flags used in conventional sheet media han- 
dling devices may degrade system performance in several 
ways. The system performance may be degraded, for ex- 
ample by tearing the sheet of media, by breaking flags 
when attempting to remove a sheet of media from a pro- 
cessing path, by impairing image quality by reducing the 
uniform application of heat and /or pressure to the sheets 



of media, or by increasing the risk of interfering with 
other existing components of the sheet media handling 
device. Further, conventional designs commonly comprise 
unitary, single piece flags that require an increased slot 
size in the associated structures of the sheet media han- 
dling device, such as the pressure plate and /or heating 
plates of conventional copying, printing or document 
scanning devices. In such media handling devices, the in- 
creased slot size may either reduce the uniformity of heat 
and pressure distribution to a sheet of media as it travels 
in a processing path or provide a catch point for a sheet 
edge. In either case, image quality is reduced and/or sys- 
tem performance is reduced. 
Summary of the Invention 

[0003] This invention provides detection of bi-directional travel 
of an object in a processing path. 

[0004] This invention separately provides systems and methods 
that detect reversed travel of an object to reduce or elimi- 
nate damage to an imaging device and/or the system it- 
self. 

[0005] This invention separately provides detection of bi- 
directional travel of an object in a processing path using 
the same sensor. 



[0006] This invention separately provides systems and methods 

for bi-directional detection that reduce costs and/or 

space requirements. 
[0007] This invention separately provides for rapid detection of 

reverse direction of travel of an object in a processing 

path. 

[0008] This invention separately provides reduced intrusion into 
a processing path to detect reverse direction of travel of 
an object in the processing path. 

[0009] This invention separately provides systems and methods 
for detecting an object in a processing path in which 
damage to the object due to such detection is reduced. 

[0010] This invention separately provides systems and methods 
for detecting an object in a processing path of an imaging 
device that reduce the need for service calls and/or main- 
tenance and/or repairs and/or costs associated therewith. 

[001 1] | n various exemplary embodiments of the systems and 
methods according to this invention, an articulated flag 
member arrangement comprises a first flag body having a 
first projection and a second flag body having a first pro- 
jection. The first flag body may be pivotably connected to 
a device such that an object moving in a first direction 
and contacting the first projection of the first flag body 



rotates the first flag body in a second direction. The sec- 
ond flag body may be pivotably connected to the device 
such that an object moving in a direction opposite to the 
first direction and contacting the first projection of the 
second flag body rotates the second flag body in a direc- 
tion opposite to the second direction. In embodiments, 
the first and second flag bodies interact such that at least 
one of the first and second flag bodies rotates based on 
rotation of the other of the first and second flag bodies. 
[0012] | n various exemplary embodiments, the second flag body 
interacts with the first flag body such that the first flag 
body rotates in the second direction based on rotation of 
the second flag body. In embodiments, the second flag 
body interacts with the first flag body such that the first 
flag body rotates in the second direction based on rota- 
tion of the second flag body further than the first flag 
body rotates in the second direction when an object mov- 
ing in the first direction contacts the first projection of the 
first flag body. 

[0013] | n other various exemplary embodiments, the first flag 
body interacts with the second flag body such that the 
second flag body rotates in the direction opposite to the 
second direction based on rotation of the first flag body. 



[0014] | n various exemplary embodiments, the arrangement fur- 
ther comprises a sensor. In various embodiments, the 
sensor receives a signal when the first flag body is in a 
first position, the sensor being located such that a second 
projection of the first flag body prevents the sensor from 
receiving the signal when an object moving in the first di- 
rection contacts the first projection of the first flag body 
and rotates the first flag body into a second position, and 
such that the sensor receives the signal when the first flag 
body rotates in the second direction, based on rotation of 
the second flag body, into a third position. In other vari- 
ous embodiments, the sensor receives a signal when the 
second flag body is in a first position, the sensor being 
located such that a second projection of the second flag 
body prevents the sensor from receiving the signal when 
an object moving in a first direction contacts the first pro- 
jection of the first flag body and rotates the second flag 
body into a second position, and such that the sensor re- 
ceives the signal when an object moving in the direction 
opposite to the first direction contacts the first projection 
of the second flag body and rotates the second flag body 
in the direction opposite to the second direction into a 
third position. 



[0015] | n various exemplary embodiments of the systems and 
methods according to this invention, bi-directional pas- 
sage of an object in a processing path is detected using 
an articulated flag member arrangement. In embodiments, 
the articulated flag member arrangement comprises a first 
flag body having a first projection, the first flag body piv- 
otably connected to a device and a second flag body hav- 
ing a first projection, the second flag body pivotably con- 
nected to the device, wherein the first and second flag 
bodies are arranged to interact with each other. 

[0016] | n various exemplary embodiments, a signal is passed rel- 
ative to one of the first and second flag bodies, passage 
of the signal indicating one of an at-rest position and an 
operated position of one of the first and second flag bod- 
ies. The first projection of the first flag body may be con- 
tacted with an object that is traveling in a processing path 
in a first direction, causing the first flag body to rotate in 
a second direction and to alter the passing of the signal. 
Further, the first projection of the second flag body may 
be contacted with an object that is traveling in a process- 
ing path in a direction opposite to the first direction, 
causing the second flag body to rotate in a direction op- 
posite to the second direction and to alter the passing of 



the signal. 

[0017] | n various exemplary embodiments, the second flag body 
interacts with the first flag body such that the first flag 
body rotates in the second direction based on rotation of 
the second flag body. In other various exemplary embodi- 
ments, the first flag body interacts with the second flag 
body such that the second flag body rotates in the direc- 
tion opposite to the second direction based on rotation of 
the first flag body. 

[0018] These and other features and advantages of this invention 
are described in, or are apparent from, the following de- 
tailed description of various exemplary embodiments of 
the systems and methods according to this invention. 
Brief Description of the Drawings 

[0019] Various exemplary embodiments of this invention will be 
described in detail with reference to the following Figures, 
wherein: 

[0020] pig. 1 shows a conventional single leg flag at rest; 

[0021] pig. 2 shows the single leg flag of Fig. 1 as media pro- 
ceeds in a direction of the processing path. 

[0022] Fig. 3 shows the single leg flag of Fig. 1 as media pro- 
ceeds in a direction reverse that of the processing path. 



[0023] pig. 4 shows a first exemplary embodiment of an articu- 
lated flag member arrangement according to this inven- 
tion; 

[0024] pigs. 5-7 illustrate a normal operation sequence of the 
first exemplary embodiment; 

[0025] Fig. 8 illustrates the situation when an object (media) is 

stuck to a drum of an imaging device with the first exem- 
plary embodiment in a processing path thereof;. 

[0026] Figs. 9-10 illustrate an operation sequence of the first ex- 
emplary embodiment before and during reversal of the 
object in the processing path, respectively; and 

[0027] Figs. 11-14 illustrate an operation sequence of a second 
exemplary embodiment an articulated flag member ar- 
rangement according to this invention 
Detailed Description of Exemplary Embodiments 

[0028] Conventional copying, scanning, printing and/or imaging 
devices, generally referred to as imaging devices here- 
after, provide a processing path 100 through which media 
travels to produce a final copied and/or printed product. 
Figs. 1-3 show, for example, a typical imaging device, in 
which a sheet of media 102 is provided from a paper tray 
110 to a processing path 100 having an intended pro- 
cessing path 100 direction A. The sheet of media 102 is 



urged along the processing path 100 by driving rollers 
120 that move the sheet of media 102 to a media heating 
stage 140. In the media heating stage 140, the sheet of 
media 102 travels through a pair of guiding plates to pre- 
pare the sheet of media 102 to evenly accept the image at 
the following stage. The sheet of media 102 then pro- 
ceeds to subsequent processing stages or exits the imag- 
ing device as a final product. 

[0029] As the sheet of media 102 travels along the processing 
path 100 by the urging of the driving rollers 120, for ex- 
ample, a single leg flag 150 may be used to identify a po- 
sition or location of the sheet of media 102 as the sheet 
of media 102 travels from one stage to another in the 
processing path 100. The single leg flag 150 is rotatable 
about a pin 154 formed in an upper portion 152 of the 
flag 150. A stop 156 is also provided at an end of the up- 
per portion 152 of the flag 150. The stop 156 restricts ro- 
tation of the flag 150 in a direction B opposite the direc- 
tion A of the processing path 100. Thus, when the stop 
156 is engaged, the flag 150 is essentially at rest and no 
sheet of media 102 can be urged in the direction B of the 
processing path 100. 

[0030] The single leg flag 150 also includes a tip 158 at an end 



of a lower portion 153 of the flag 150. The tip 158 pro- 
trudes into slots 143 and 145 respectively formed in each 
of the plates 142 and 144. The slots 143 and 145 in the 
two plates 142 and 144 must be large enough to accom- 
modate the flag tip 158 as the flag 150 rotates due to 
travel of the sheet of media 102 along the processing 
path 100. However, the slots 143 and 145 should also be 
small enough that the required heating and pressing of 
the sheet of media 102 by the two plates 142 and 144 is 
uniformly achieved to, for example, accurately and con- 
sistently solidify an image onto the sheet of media 102. 
The pressure plate 142 and heating plate 144 are both 
relatively small. Each of the pressure plate 142 and the 
heating plate 144 is, for example, approximately three 
inches long, and lies in the direction of the processing 
path 100. Accordingly, the length of the slots 143 and 
145 and the corresponding length of the single leg flag 
150 are limited. 

[0031] As shown more particularly in Figs. 1 and 2, the single leg 
flag 150 operates in conjunction with a sensor 160 that 
indicates a location or position of the sheet of media 102 
along the processing path 100 according to the rotational 
position of the flag 150. Such a sensor 160 may be, for 



example, an optical sensor that has its path of light bro- 
ken or obstructed when the single leg flag 150 rotates as 
the sheet of media 102 proceeds in a direction A along 
the processing path 100. 

[0032] Thus, when the flag 150 is at rest, the sensor 160 is fully 
exposed and light is readily transmitted to the sensor 
160. However, as the sheet of media 102 travels along the 
processing path 100 and the flag 150 rotates, the path of 
light to the sensor 160 eventually becomes fully blocked 
by the rotation of the flag 150. As a result, the location or 
position of the sheet of media 102 along the processing 
path 100 may be determined. Once the sheet of media 
102 has moved past the flag 150, the flag 150 reverts to 
its at-rest position by gravity, or, for example, in view of 
some other biasing force. Once the flag 150 has reverted 
to its at-rest position, the sensor 160 is again fully ex- 
posed. By determining the location or position of the 
sheet of media 102 in this manner, a processing stage 
may be indicated as complete, and/or a subsequent pro- 
cessing stage may be authorized to begin. 

[0033] if suc h a system is employed, for example, adjacent to a 
transfix nip or other portion of an imaging device when an 
object, such as image medium, being transported along a 



processing path of the imaging device in a first direction 
where the object may be subjected to movement in a di- 
rection opposite to the first direction, several problems 
may occur. Such a system is not designed to detect move- 
ment of the object in a direction opposite to the first di- 
rection. The flag of such a system may damage the object 
when the object moves in a direction opposite to the first 
direction. Further, the flag itself may be damaged when 
the object moves in a direction opposite to the first direc- 
tion. 

[0034] For example, as an object exits the transfix nip of an 

imaging device, a trailing edge of the object may remain 
stuck to a drum of the transfix nip. In a "pipeline" mode of 
the imaging device, the drum reverses its direction of ro- 
tation for processing the next object (e.g., sheet of media) 
in the processing path as the object is exiting. Thus, the 
object may follow the drum when reversed and be pulled 
back into the imaging device, for example, at a rate 
greater then the forward processing rate. 

[0035] Conventional flags are not designed for such a situation. 
Further, even if a conventional flag could function without 
being damaged or without damaging the object in such a 
situation, the reversal of the object cannot be detected 



fast enough to detect a fault and prevent jamming and/or 
damage to the imaging device, including catastrophic fail- 
ures. Conventional flags may not even detect a fault at all 
until a subsequent object jams or an image is missing 
from a subsequent processed object. 

[0036] | n various exemplary embodiments of the systems and 

methods according to this invention, such fast reversal of 
an object in a processing path of a media device is de- 
tected. In embodiments, the systems and methods involve 
an articulated flag member arrangement comprising a first 
flag member and a second flag member wherein the first 
and second flag members interact with each other to de- 
tect bi-directional passage of an object. 

[0037] pig. 4 shows a first exemplary embodiment of an articu- 
lated flag member arrangement 400. As shown, the artic- 
ulated flag member arrangement 400 is located in an pro- 
cessing path 200 of an imaging device (not shown) at an 
exit 202 of a transfix nip 204 defined by a transfix roller 
206 and a drum 208. It should be understood that the de- 
piction of the processing path 200 of the imaging device 
is illustrative and that the articulated flag member ar- 
rangement 400 may be used in various devices and in 
various processing paths as desired. 



[0038] The articulated flag member arrangement 400 may be lo- 
cated between the transfix nip 204 and an exit nip 210 as 
shown. As an object 300 travels through the processing 
path 200, the object 300 is fed through the transfix nip 
204 over a portion 212 of the imaging device, such as an 
exit guide, and to the exit nip 210. When a leading edge 
of the object 300 reaches the exit nip 210, the object 300 
is pulled by the exit nip 210. 

[0039] As shown in Fig. 4, the articulated flag member arrange- 
ment 400 comprises a first flag body 410 and a second 
flag body 420. As described herein, the first flag body 410 
and the second flag body 420 are arranged to interact 
with each other. In the first embodiment, the first flag 
body 410 and the second flag body 420 are pivotably 
connected to the imaging device at portion 212. As shown 
in Fig. 4, the first flag body 410 is in a first position, 
which may be an at rest position of the first flag body 
410. 

[0040] a sensor 430 is arranged relative to the first flag body 
410 and the second flag body 420 to detect changes in 
the positions of the first flag body 410 and the second 
flag body 420, as described herein. The sensor 430 may 
be any suitable sensor, either known or hereafter devel- 



oped, that is capable of sensing changes in the positions 
of the flag bodies 410, 420. For example, the sensor 430 
may be an optical sensor that detects the passage of a 
signal. As described herein, passage of the signal may be 
altered by the either or both of the flag bodies 410, 420 
in accordance with the positions of the flag bodies 410, 
420. It should be understood that such alteration of the 
signal may comprise blocking, redirecting, attenuating or 
otherwise altering the signal. 
[0041] pigs. 5-7 illustrate an exemplary normal operation se- 
quence of the articulated flag member arrangement 400, 
the second flag body and other details shown in Fig. 4 be- 
ing omitted for the sake of clarity. The first flag body 410 
has a first projection 412 that extends into the processing 
path 200, for example, beyond a surface of the portion 
212 that partially defines the processing path 200. As 
shown in Fig. 5, the first flag body 410 is in the first posi- 
tion, which is an at rest position of the first flag body 410. 
As also shown, a biasing member 414 may be included to 
bias the first flag body 410 toward the first position. The 
biasing member 414 may be any suitable device, either 
known or hereafter developed, that is capable of biasing 
the first flag body 410. For example, the biasing member 



414 may be a coil spring as shown. 
[0042] | n the first position, the first flag body 410 may allow the 
sensor 430 to receive an unaltered signal. For example, 
the sensor 430 may be unblocked when the first flag body 
410 is in the first position. It should be understood, how- 
ever, that the first flag body 410 may block the sensor 
from receiving a signal if desired. The only requirement is 
that the signal received by the sensor 430 is altered by a 
change in the position of the first flag body 410, as de- 
scribed herein. 

[0043] As the object 300 proceeds in a first direction shown by 
arrow A along the processing path 200, the object 300 
contacts the first projection 412 of the first flag body 410 
and causes the first flag body 410 to rotate in a second 
direction as shown by arrow B. Thus, the object traveling 
in the first direction contacts the first flag body 410 and 
causes the first flag body to rotate from the first position 
shown in Fig. 5 to a second position as shown in Fig. 6. 
The change in the position of the first flag body 410 alters 
the signal that is received by the sensor 430. For example, 
the sensor 430 may be blocked from receiving the signal. 
As shown in Fig. 6, the first flag body 410 blocks the sen- 
sor 430 when in the second position, for example, by a 



second projection 416 of the first flag body 410. 

[0044] a s the object 300 continues in the first direction, a trail- 
ing edge of the object 300 clears the first projection 412 
of the first flag body 410. As shown in Fig. 7, when this 
occurs, the first flag body 410 returns to the first position 
in which the first flag body 410 allows the sensor 430 to 
receive an unaltered signal. For example, the first flag 
body 410 may rotate in a direction opposite the second 
direction to return to the first position. The biasing mem- 
ber 414 may be used to help the first flag body 410 return 
to the first position. 

[0045] As described with respect to Figs. 5-7, the articulated flag 
member arrangement 400 detects an object traveling in 
the first direction along the processing path 200. The ar- 
ticulated flag member arrangement 400 also detects an 
object traveling along the processing path 200 in a direc- 
tion opposite to the first direction. 

[0046] if the object 300 reverses direction and travels in a direc- 
tion opposite to the first direction, the second flag body 
420 of the articulated flag member arrangement 400 will 
be activated. For example, as shown in Fig. 8, as a trailing 
edge of the object 300 is leaving the transfix nip 204, the 
trailing edge may be stuck to the drum 208, for example, 



because of a small transfix gap between the transfix roller 
206 and the drum 208 or because of a lack of oil on the 
drum 208. The pull on a leading edge of the object 300 by 
the exit nip 210 may not be sufficient to dislodge the ob- 
ject from the drum 208, so that the object 300 will be 
driven in a direction opposite to the first direction when 
the drum 208 reverses its direction of rotation, for exam- 
ple, for a subsequent object. 

[0047] a s the object is pulled by the exit nip 210 and engaged at 
the transfix nip 204, the object 300 is pulled taut against 
the portion 212 of the imaging device, as shown in Fig. 8. 
Figs. 9-10 illustrate an operation sequence of the articu- 
lated flag member arrangement 400 before and during 
reversal of the object in the processing path, respectively. 
Prior to any movement of the object 300 in the direction 
opposite to the first direction, the first flag body 410 is in 
the second position, as shown in Fig. 9, wherein the sen- 
sor 430 is blocked. 

[0048] As shown in Fig. 9, the second flag body 420 is disposed 
in a first position in which the second flag body 420 con- 
tacts or almost contacts the first flag body 410. The sec- 
ond flag body 420 may be disposed in a first position in 
which the second flag body 420 is as close to contacting 



the first flag body 410 as is needed for a given applica- 
tion. For example, in the exemplary embodiment wherein 
the articulated flag member arrangement 400 is located 
between the transfix nip 204 and the exit nip 210 of an 
imaging device, the second flag body 420 may be dis- 
posed in a first position in which the second flag body 
420 is close enough to contacting the first flag body 410 
that the articulated flag member arrangement 400 may 
detect movement of the object 300 in the direction oppo- 
site to the first direction within milliseconds of the drum 
208 reversing its direction of rotation. 

[0049] Although not shown, a biasing member may be included 
to bias the second flag body 420 toward its first position. 
This biasing member may be similar to the biasing mem- 
ber 414 associated with the first flag body 410. 

[0050] The first and/or second flag bodies 410, 420 may have a 
lateral projection, such as a post 418 on the first flag 
body 410 shown in Figs. 9-10. Further, the first and/or 
second flag bodies 410, 420 may have a corresponding 
surface, such as a curved surface 422 on the second flag 
body 420 shown in Figs. 9-10, that cooperates with the 
post 418 or other lateral projection as the second flag 
body 420 moves into contact with the first flag body 410. 



[0051] As the object 300 moves in the direction opposite to the 
first direction, the object 300 contacts a first projection 
424 of the second flag body 420 that extends into the 
processing path 200, for example, beyond a surface of the 
portion 212 that partially defines the processing path 
200. The first projection 424 of the second flag body 420 
may not extend very far into the processing path 200 be- 
yond the surface of the portion 212 so as not to interfere 
with movement of the object 300 in the first direction or 
otherwise damage the object 300 as the object 300 
passes. Further, the first projection 424 of the second flag 
body 420 may present a surface that is gradually curved 
in each direction to help avoid causing damage to the ob- 
ject 300. The contact between the object 300 and the first 
projection 424 of the second flag body 420 may be a fric- 
tional contact, for example, due to the tautness of the ob- 
ject 300 between the exit nip 210 and the drum 208. 

[0052] As shown in Fig. 9, the second flag body 420 is in the first 
position, which may be an at rest position of the second 
flag body 420, prior to movement of the object 300 in the 
direction opposite to the first direction. In the first posi- 
tion, the first projection 424 of the second flag body 420 
is only slightly visible beyond the surface of the portion 



212. 

[0053] Movement of the object 300 in the direction opposite to 
the first direction while contacting the first projection 424 
of the second flag body 420 causes the second flag body 
420 to rotate in a direction opposite to the second direc- 
tion, i.e., opposite to the rotation of the first flag body 
410 described above. As the second flag body 420 ro- 
tates, the curved surface 422 of the second flag body 420 
contacts the post 418 of the first flag body 410, causing 
the first flag body 410 to rotate further in the second di- 
rection. 

[0054] Further rotation of the first flag body 410 in the second 

direction moves the first flag body into a third position, as 
shown in Fig. 10. In the third position, the first flag body 
410 alters the signal that the sensor 430 receives. For ex- 
ample, as shown in Fig. 10, the sensor 430 may be un- 
blocked when the first flag body 410 is moved into the 
third position by its interaction with the second flag body 
420. The change in the signal received by the sensor 430 
indicates movement of the object in the direction opposite 
to the first direction, whereby the articulated flag member 
arrangement 400 detects movement in the direction op- 
posite to the first direction. 



[0055] During normal exiting of the object 300 past the portion 
212, the first flag body 410 returns to its first position, 
for example, in which the sensor 430 is unblocked. The 
sensor 430 may be communicated with firmware that can 
determine a timing difference between the unblocking of 
the sensor 430 when the first flag body 410 returns to its 
first position during normal exiting and the unblocking of 
the sensor 430 when the first flag body 410 move into its 
third position during reversal of the direction of travel of 
the object 300. 

[0056] Thus, the articulated flag member arrangement 400 is ca- 
pable of detecting bi-directional movement of the object 
300 along the process path 200. Because the articulated 
flag member arrangement 400 uses the same sensor 430 
to detect both forward and reverse directions, the number 
of parts is reduced. 

[0057] pig. 11 shows a second exemplary embodiment of an ar- 
ticulated flag member arrangement 500 and Figs. 11-14 
illustrate an exemplary operation sequence of the articu- 
lated flag member arrangement 500. As shown, the artic- 
ulated flag member arrangement 500 comprises a first 
flag body 510 and a second flag body 520. As described 
herein, the first flag body 510 and the second flag body 



520 are arranged to interact with each other. In the sec- 
ond embodiment, the first flag body 510 is pivotably con- 
nected to the imaging device at a pivot point 540. The 
second flag body 520 is pivotably connected to the first 
flag body 510 at a pivot point 542. As shown in Fig. 11, 
the first and second flag bodies 510, 520 are in respective 
first positions, which may be respective rest positions of 
the first and second flag bodies 510, 520. 
[0058] a sensor 530 is arranged relative to the first and second 
flag bodies 510, 520 to detect changes in the positions of 
the first and second flag bodies 510, 520, as described 
herein. The sensor 530 may be similar to the sensor 430 
described above with respect to the first exemplary em- 
bodiment. 

[0059] The first flag body 510 has a first projection 512 that ex- 
tends into the processing path as described above with 
respect to the first exemplary embodiment. As with the 
first exemplary embodiment, the first flag body 510 may 
have a biasing member to bias the first flag body 510 to- 
ward the first position shown in Fig. 11. 

[0060] The second flag body 520 has a first projection 522 that 
may or may not extend into the processing path when the 
second flag body 520 is in its first position, as shown in 



Fig. 11. As with the first exemplary embodiment, the sec- 
ond flag body 520 may have a biasing member to bias the 
second flag body 520 toward the first position shown in 
Fig. 11. In the second exemplary embodiment, the biasing 
members may be torsion springs situated about the re- 
spective pivot points 540, 542. 

[0061] | n the first position, the second flag body 520 may allow 
the sensor 530 to receive an unaltered signal. For exam- 
ple, as shown, the sensor 530 may be unblocked when the 
second flag body 520 is in the first position. 

[0062] As the object 300 proceeds in the first direction along the 
processing path, the object 300 contacts the first projec- 
tion 512 of the first flag body 510 and causes the first 
flag body 510 to rotate in the second direction. Thus, the 
object traveling in the first direction contacts the first flag 
body 510 and causes the first flag body 510 to rotate 
from the first position shown in Fig. 11 to a second posi- 
tion as shown in Fig. 12. 

[0063] Because the second flag body 520 is pivotably connected 
to the first flag body 510, the second flag body 520 
moves with the first flag body 510. However, as the sec- 
ond flag body 520 moves in the second direction with the 
first flag body 510, the second flag body 520 contacts a 



fixed stop 544. The fixed stop 544 may be a post or other 
suitable structure that is connected to the imaging device 
and does not move relative to the processing path. 

[0064] As the second flag body 520 contacts the fixed stop 544 
and the first flag body 510 continues to rotate in the sec- 
ond direction, the second flag body 520 is rotated in a di- 
rection opposite to the second direction and into a second 
position of the second flag body 520. The change in the 
position of the first flag body 510 causes a change in the 
position of the second flag body 520. The change in the 
position of the second flag body 520 alters the signal that 
is received by the sensor 530. For example, the sensor 
530 may be blocked from receiving the signal as the sec- 
ond flag body 520 moves into its second position. As 
shown in Figs. 12 and 13, the second flag body 520 
blocks the sensor 530 as the second flag body 520 moves 
into its second position, for example, by a second projec- 
tion 526 of the second flag body 520. 

[0065] As the object 300 continues in the first direction, a trail- 
ing edge of the object 300 will clear the first projection 
512 of the first flag body 510, allowing the first flag body 
510 to return to the first position, carrying the second 
flag body 520 to the first position in which the second 



flag body 520 allows the sensor 530 to receive an unal- 
tered signal. For example, a biasing member may be used 
to help the first flag body 510 return to the first position. 
[0066] As described above, the articulated flag member arrange- 
ment 500 detects an object traveling in the first direction 
along the processing path. The articulated flag member 
arrangement 500 also detects an object traveling along 
the processing path in a direction opposite to the first di- 
rection. 

[0067] |f the object 300 reverses direction and travels in a direc- 
tion opposite to the first direction, the second flag body 
520 of the articulated flag member arrangement 500 will 
be engaged. For example, as shown in Fig. 13, as the sec- 
ond flag body 520 is moved into its second position, the 
first projection 522 of the second flag body 520 may be 
extended further into the processing path which may fa- 
cilitate contact of the first projection 522 of the second 
flag body 520 with the object 300 as the object 300 
moves in the direction opposite to the first direction. 

[0068] Because of this contact, movement of the object 300 in 
the direction opposite to the first direction causes the 
second flag body 520 to rotate in a direction opposite to 
the second direction into a third position, and to alter the 



signal received by the sensor 530. As shown in Fig. 14, 
when the second flag body 520 is in the third position, 
the sensor 530 is again unblocked. The change in the sig- 
nal received by the sensor 530 indicates movement of the 
object 300 in the direction opposite to the first direction, 
whereby the articulated flag member arrangement 500 
detects movement in the direction opposite to the first di- 
rection. Because the first and second flag bodies 510, 520 
are pivotably connected, the articulated flag member ar- 
rangement 500 may detect movement of the object 300 in 
the direction opposite to the first direction within mil- 
liseconds, as discussed above with respect to the first ex- 
emplary embodiment. 
[0069] jhe invention as described herein is exemplary only. It 
should be appreciated that the various embodiments de- 
scribed herein are not intended to be limiting. Rather, 
various modification and/or alternatives are readily ap- 
parent based on the foregoing disclosure. 



